Chlamydia pneumoniae has recently been shown to be a cause of pharyngitis. Because the impact of this pathogen on United States Air Force basic trainees is unknown, the authors undertook a prospective study to evaluate the prevalence of C pneumoniae. Of 118 asymptomatic basic trainees, 43% had preexisting antibodies to C pneumoniae and 0.9% had serologic evidence of C pneumoniae infection. Of 226 symptomatic basic trainees, only four (1.8%) met the criteria for serologic evidence of acute C pneumoniae infection. No other cause of pharyngitis was found in three of four of these basic trainees. Three of the trainees with C pneumoniae infection had hoarseness and all had a dry cough. All symptoms resolved without specific antichlamydial therapy. Chlamydia pneumoniae was an uncommon cause of pharyngitis in basic trainees, appearing as a mild, self-limiting illness. At Chlamydia pneumoniae has recently been shown to be a cause of pharyngitis. 1 Pharyngitis is one of the major reasons for basic trainees at Lackland Air Force Base (AFB), San Antonio, 'lex, to seek medical care, accounting for 25% of clinic visits. The cause of pharyngitis is not determined in approximately 80% of USAF basic trainees (unpublished Air Force data, Lackland AFB, 1986-1988). Previous studies estimate that the incidence of C pneumoniae pharyngitis may range from 0.7% to 20%. [2] [3] [4] It has been reported that "pharyngitis, often relatively severe, with hoarseness, is frequently ass0ciated with C pneumoniae infection."3 The potential for significant morbidity from C pneumoniae in military recruits has been demonstrated in Finland, with attack rates of 60 to 80 per 1000 men. 5 Because pharyngitis is a significant cause of morbidity, utilization of medical resources, and lost training time, we undertook a study to evaluate the prevalence of C pneumoniae infection and immunity in basic trainees at Lackland Air Force Base.
Methods

Determination of seroprevalence in asymptomatic basic trainees
Paired sera were obtained from 118 asymptomatic basic trainees at Lackland AFB as part of a US Air Force study of influenza vaccine antibody response. Paired sera were obtained 4 weeks apart in December 1988 and January 1989. Sera were Convalescent serology studies were done 3 weeks after initial presentation. Serologic tests were performed as previously described herein. Nasopharyngeal specimens were cooled over 4 hours to 4°C, then frozen at -70°C. Specimens were shipped to the University of Washington for isolation ofTWAR organisms in HL cell culture, as recently described. 
Results
Asymptomatic basic trainees'serology
Of 118 asymptomatic basic trainees evaluated for C pneumoniae from 1988 to 1989, 1 (0.9%) had serologic evidence of a current infection (IgM antibody titers 32:0 and IgG antibody titers 8:32); 51 (43%) had preexisting IgG antibody (range, 16 to 256); and 66 (56%) did not have an antibody (Table 2 ).
Symp tomatic pharyngitis in basic trainees
Of 226 patients with symptomatic pharyngitis, only 42 (18.6%) had paired sera. One patient (2.4%) had a rise in titer from 0 to 256 in the IgM serum fraction and a rise from 0 to 64 in the IgG serum fraction, which is diagnostic of a current C pneumoniae infection. This patient also had a Chlamydia complement fixation antibody titer rise from o to 128. Twenty-three patients (54.8%) had a preexisting antibody (range, 16 to 256) and 18 (42.9%) had no antibody ( Table 2) .
A total of 184 patients (81.4%) had only a single serum sample collected. Two individuals (1.1%) had a titer of 512 in the IgG serum fraction. Another patient had a Chlamydia complement fixation antibody titer of 128.
A total of 226 nasopharyngeal swab specimens were obtained. All were negative for C pneumaniae when cultured in HL cells. A single TWAR-like inclusion was seen in the second HL cell passage of one throat swab. Because isolation was not proved by propagation, it was considered negative.
No other pathogen was isolated in three ofthe four patients who met the criteria for serologic evidence of C pneurrwniae infection. Three patients had hoarseness. All four had a dry cough. Three of the four patients were afebrile (the patient coinfected with S py ogenes had a temperature of 100.1°F ). None ofthe patients had a pharyngeal exudate (except the patient coinfected with S pyogenes). There was no objective evidence of pneumonia or bronchitis on physical examination.
No chest x-ray study was done. Streptococcus pyogenes was isolated in one of the four patients; that patient was treated with penicillin. No antibiotics were administered to the other three patients. The illness lasted 1 to 2 days in all patients. All four basic trainees were able to perform their normal duties. Symptoms resolved in all four patients.
Discussion
Laboratory diagnosis of C pneumoniae infection is based on isolation of the organism and serologic specimens. Chlamydia pneumoniae grows poorly and is highly susceptible to inactivation from the freeze-thaw cycle. 3 All 226 nasopharyngeal swab specimens in our study were negative for C pneumoniae, reflecting the difficulties associated with cultivation, transportation, and the low incidence of C pneumoniae in our study population.
The technical difficulties associated with the cultivation of C pneumoniae make us more dependent on serologic diagnosis. The Chlamydia complement fixation test is not specific but measures antibodies to all chlamydiae. The micro-IF test is specific for C pneumoniae. It can distinguish antibodies in the IgM and IgG serum fractions, which is helpful in determining current versus previous infection. Criteria for interpreting C pneumoniae serology have been published (Table 1) 
.3
Based on preexisting antibody levels, it appears that about half of the basic trainees have been exposed to C pneumoniae. Two individuals (1.1%) had a titer of 512 in the IgG serum fraction. This high titer is usually associated with recent infection. 3 Based on serology, asymptomatic acute infection with C pneumoniae occurs in less than 1% of the cases ( Table 2 ). Acute pharyngitis caused by C pneumoniae occurred in 4 of the 226 (1.8%) patients in our sample ( Table 2 ). The patients with C pneumoniae pharyngitis had a mild, self-limiting illness, and not one that was "relatively severe," as previously reported. 3 Previous studies of adult pharyngitis show incidences of C pneumoniae of 0.7% to 20%. In particular, prospective studies in university students indicate that less than 1% of patients with pharyngitis who did not have lower respiratory tract involvement had evidence of C pneumoniae. 3 Sore throat was a common accompanying (and often first) symptom in patients with pneumonia and bronchitis associated with C pneumoniae infection (evaluation of C pneumoniae as a cause of pneumonia in our population was not addressed).
A single titer IgG less than 512 was considered nondiagnostic and assumed to represent a true-negative; however, because convalescent serologic specimens were not available, one cannot be certain. Another patient had a Chlamydia complement fixation antibody titer of 128. This titer is associated with current chlamydia infection but is not specific for a species. The patient had no C pneumoniae micro-IF antibody, but complement fixation antibody appears before micro-IF anti- body. It is most likely that this patient had C pneurrwniae infection, because Chlamydia traclwmatis infection rarely produces such a complement fixation antibody, and these patients had no known Chlamydia psittaci exposure. Our data may underestimate the true incidence of disease attributable to C pneumoniae if the incubation period is long (30 days).3 Therefore, disease may not be recognized until the trainee is at the next duty station. No patient had C pneumoniae isolated by culture. This observation supports the low incidence of C pneurrwniae infection found serologically. A periodicity of C pneumoniae infection has been shown in longitudinal studies. 3 A study of our population during a different year might show a higher incidence of C pneumoniae infection.
Comment
During the course of this study, C pneumoniae strain TWAR was an uncommon cause of pharyn-54 • JAOA • Vol 94 • No 1 • January 1994 gitis in basic trainees at Lackland AFB. It was seen as a mild, self-limiting illness. Approximately half of those basic trainees had prior exposure to C pneumoniae.
